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Prevention and Control of Influenza:
Recommendations of the Advisory Committee on Immunization Practices

Summary shown more antigenic stability than influenzaill with influenza, such members dfiigh-
Aviruses, antigenic variation does occur. Forisk groups (see Groups at Increased Risk for
The following article includes excerpts these reasons, major epidemics of respiratoypfluenza-Related Complications) are more
from the MMWR article with the above title disease caused by new variants of influenzikely than the general population to require
(1997;46[No. RR-9]:1-25). These recommeneontinue to occur. The antigenic characterishospitalization. During major epidemics, hos-
dations update information concerning thetics of circulating strains provide the basis foipitalization rates for persons at high risk may

vaccine and antiviral agents available for
controlling influenza during the 1997-98 in-
fluenza season (superseding MMWR 1996;
45[No. RR-5]:1-24). The principal changes
include information about a) the influenza
virus strains included in the trivalent vaccine
for 1997-98, b) the vaccination of pregnant
and breastfeeding women, and c) side effects
and adverse reactions.

If you would like to receive a copy of the
entire MMWR article, you may call the Of-
fice of Epidemiology at 804/786-6261 or visit
the Centers for Disease Control and Preven-
tion web site at http://www.cdc.gov.

Introduction

Influenza A viruses are classified into sub-
types on the basis of two surface antigens:
hemagglutinin (H) and neuraminidase (N).

and H3) and two subtypes of neuraminidas
(N1 and N2) are recognized among influenz
A viruses that have caused widespread h
man disease. Immunity to these antigens, e
pecially to the hemagglutinin, reduces the®
likelihood of infection and lessens the sever-
ity of disease if infection occurs. Infection
with a virus of one subtype confers little or
no protection against viruses of other sub-
types. Furthermore, over time, antigeni
variation (antigenic drift) within a subtype
may be so marked that infection or vaccina
tion with one strain may not induce immu-
nity to distantly related strains of the sam

subtype. Although influenza B viruses havq

Three subtypes of hemagglutinin (H1, H2Ya"'S vaccine.

increase twofold to fivefold, depending on
the age group. Previously healthy children
and younger adults also may require hospi-
talization for influenza-related complications,
but the relative increase in their hospitaliza-
tion rates is less than for persons who belong
to high-risk groups.

An increase in mortality further indicates
the impact of influenza epidemics. Increased
mortality results not only from influenza and
pneumonia but also from cardiopulmonary
and other chronic diseases that can be exac
erbated by influenza. An estimated >20,000
influenza-associated deaths occurred during
each of nine different U.S. epidemics from
1972-73t0 1991-92, and >40,000 influenza-
associated deaths occurred during each of foul
of these epidemics. More than 90% of the

selecting the virus strains included in eachileaths attributed to pneumonia and influenza

occurred among persons agdib years.

Typical influenza illness is characterized The number of elderly persons in the U.S.
y abrupt onset of fever, myalgia, sore throatpopulation is increasing, as well as the num-
L?_nd nonproductive cough. Unlike other com-ber of persons aged <65 years at increasec
mon respiratory ilinesses, influenza can causesk for influenza-related complications.
evere malaise lasting several days. More seonger life expectancy for a) organ-transplant
vere illness can result if either primary influ- recipients, b) neonates in intensive-care units,
enza pneumonia or secondary bacterial pneand c) persons who have cystic fibrosis and
monia occurs. During influenza epidemics,acquired immunodeficiency syndrome
high attack rates of acute illness result in botflAIDS) results in a higher survival rate for
4ncreased numbers of visits to physicians’ ofyounger persons at high risk for influenza.
ices, walk-in clinics, and emergency rooms Influenza vaccine campaigns are targeted
and increased hospitalizations for manageto approximately 32 million persons ag®d
ment of lower respiratory tract complications.years and 27 million to 31 million persons
Elderly persons and persons with underaged <65 years who are at high risk for influ-
ying health problems are at increased rislenza-associated complications. National
or complications of influenza. If they becomehealth objectives for the year 2000 include



vaccination of at least 60% of persons at riskntibody titers are protective against illnesdluenza vaccine prepared for the 1997-98 sea-
for severe influenza-related illness. caused by strains similar to those in the vacson will include A/Bayern/07/95-like

Influenza vaccination levels among per-cine or the related variants that may emerg@H1N1), A/Wuhan/359/95-like (H3N2), and
sons agea@65 years increased substantiallyduring outbreak periods. Elderly persons an&/Beijing/184/93-like hemagglutinin anti-
from 1985 (23%) to 1994 (55%), althoughpersons with certain chronic diseases magens. For the A/Bayern/07/95-like, A/Wuhan/
vaccination levels among persons aged <68evelop lower postvaccination antibody ti-359/95-like, and B/Beijing/184/93-like anti-
years at high risk for influenza are estimateders than healthy young adults and thus magens, U.S. manufacturers will use the anti-
to be <30%. Possible reasons for the increasemain susceptible to influenza-related uppegenically equivalent strains A/Johannesburg/
in influenza vaccination levels, especiallyrespiratory tract infection. However, even if82/96(H1N1), A/Nanchang/933/95 (H3N2),
among persons ages65 years, include such persons develop influenza illness despitend B/Harbin/07/94 because of their growth
greater acceptance of preventive medical sevaccination, the vaccine can be effective irproperties. Guidelines for the use of vaccine
vices by practitioners, increased delivery angireventing lower respiratory tract involve-among certain patient populations follow;
administration of vaccine by health-care proiment or other secondary complicationsgdosage recommendations vary according to
viders and sources other than physicians, aritlereby reducing the risk for hospitalizationage group (Table 1).

the initiation of Medicare reimbursement forand death. Although the current influenza vaccine
influenza vaccination in 1993. The effectiveness of influenza vaccine incan contain one or more of the antigens ad-
) preventing or attenuating illness varies, deministered in previous years, annual vacci-
Options for the Control of pending primarily on the age and immuno-nation with the current vaccine is necessary
Influenza competence of the vaccine recipient and thieecause immunity declines in the year fol-

degree of similarity between the virus straingowing vaccination. Because the 1997-98

In the United States, two measures argcluded in the vaccine and those that circuvaccine differs from the 1996-97 vaccine,
available that can reduce the impact of influjate during the influenza season. When a goaslipplies of 1996-97 vaccine should not be
enza: immunoprophylaxis with inactivatedmatch exists between vaccine and circuladministered to provide protection for the
(i.e., killed-virus) vaccine and chemoprophy-ing viruses, influenza vaccine has been showt997-98 influenza season.
laxis or therapy with an influenza-specificto prevent illness in approximately 709%-90% Two doses administered at least one month
antiviral drug (amantadine or rimantadine).of healthy persons aged <65 years. In thes#part may be required for satisfactory anti-
Vaccinating persons at high risk before thesircumstances, studies also have indicated thabdy responses among previously unvacci-
influenza season each year is the most effegne effectiveness of influenza vaccine in prenated children aged <9 years; however, stud-
tive measure for reducing the impact of in-venting hospitalization for pneumonia andies of vaccines similar to those being used
fluenza. Vaccination can be highly cost efinfluenza among elderly persons living incurrently have indicated little or no improve-
fective when it is a) directed at persons wh@ettings other than nursing homes or similament in antibody response when a second
are most likely to experience complicationschronic-care facilities ranges from 30% todose is administered to adults during the same
or who are at increased risk for exposure angdgos. season.
b) administered to persons at high risk dur- Among elderly persons residing in nurs-  During recent decades, data on influenza
ing hospitalizations or routine health-careing homes, influenza vaccine is most effecvaccine immunogenicity and side effects have
visits before the influenza season, thus makive in preventing severe illness, secondarpeen obtained for intramuscularly adminis-
ing special visits to physicians’ offices or clin- complications, and death. Studies of thigered vaccine. Because recent influenza vac-
ics unnecessary. When vaccine and epidemigopulation have indicated that the vaccine cacines have not been adequately evaluated
strains of virus are well matched, achievingse 50%-60% effective in preventing hospiwhen administered by other routes, the intra-
high vaccination rates among persons livingalization and pneumonia and 80% effectivenuscular route is recommended. Adults and
in closed settings (e.g., nursing homes angh preventing death, even though efficacy irolder children should be vaccinated in the
other chronic-care facilities) can reduce thgyreventing influenza illness may often be irdeltoid muscle and infants and young chil-
risk for outbreaks by inducing herd immu-the range of 30%-40% among the frail eld-dren in the anterolateral aspect of the thigh.
nity. erly. Achieving a high rate of vaccination i

. : among nursing home residents can reduce tHedrget Groups for Special

Inactivated Vaccine for

spread of infection in a facility, thus prevent-\/accination Programs
Influenza A and B ing disease through herd immunity.

Each year's influenza vaccine containsRecommendations for the Use Groups at Increased Risk for
three virus strains (usually two type A andyf |nfluenza Vaccine Influenza-Related Complications:
one type B) representing the influenza viruses
fth?:]arellkely.to cwptilatqurr: the United Statgs Influenza vaccine is strongly recom- o Residents of nursing homes and
In the upcoming winter. The vaccine IS madémended for any person ageiimonths who, - gther chronic-care facilities that house per-

from highly purified, egg-grown viruses that because of age or underlying medical condi

: ) . . eLd - ! Albd Sons of any age who have chronic medical
have been made noninfectious (inactivated}ion, is at increased risk for complications of-ongitions

Influenza vaccine rarely causes systemic dpfluenza. Health-care workers and others (in- o Adults and children who have
febrile reactions. Whole-virus, subvirion, andcluding household members) in close CONghronic disorders of the pulmonary or car-
purified-surface antigen preparations argact with persons in high-risk groups alsQgjoyascular systems, including children with
available. should be vaccinated. In addition, influenzayginma '

Most vaccinated children and youngvaccine may be administered to any person «  aquits and children who have re-
adults develop high postvaccination hemagwho wishes to reduce the chance of becomyyired regular medical follow-up or hospi-
glutination-inhibition antibody titers. These ing infected with influenza. The trivalent in- zjization during the preceding year because

d Persons agesb5 years

2 August 1997



fer influenza vaccination during the second
trimester to avoid coincidental association of
the vaccine with early pregnancy loss.

Table 1. Influenza vaccine* dosage, by age group, United States, 1997-98 seasqg

=)

Age group Product Dosage No. of doses Rolite
. Groups that Can Transmit
- Lxd
6-35 mos Split virus only 0.25 mL lof2 IM Influenza to Persons at High Risk
3-18 yrs Split virus only 0.50 mL 1of2 IM Persons who are clinically or subclinically
— infected can transmit influenza virus to per-
9-12yrs Split virus only 0.50 mL 1 IM sons at high risk that they care for o live with.
. Some persons at high risk (e.g., the elderly,
>12 yrs Whole or split virus 0.50 mL 1 IM transplant recipients, and persons with AIDS)

_ _ , can have a low antibody response to influ-
*Contains 15 pg each of A/Bayern/07/95-like (HIN1), A/Wuhan/359/95-like (H3N2), and B/Beijing/1B4/9

like hemagglutinin antigens in each 0.5 mL. For the A/Bayern/07/95-like, AMuhan/359/95-like, and &nza vaccine. Efforts to protect these mem-
Beijing/184/93-like antigens, U.S. manufacturers will use the antigenically equivalent strains A/ erS of h'gh'”Sk groups a.gamSt !nﬂlﬂenza
Johannesburg/82/96(H1N1), A/Nanchang/933/95 (H3N2), and B/Harbin/07/94 because of their groyith Might be improved by reducing the likelihood

properties. Manufacturers include: Connaught Laboratories, Inc. (Fl#zaneaole or split); Evans Medical of influenza exposure from their caregivers.

Ltd. (an affiliate of Medeva Pharmaceuticals, Inc.) (Fluviripurified surface antigen vaccine) and Wyeth- Therefore, the following groups should be

Ayerst Laboratories (Flushield split). For further product information call Connaught, (800)822-2463; vaccinated:

Evans/Medeva, (800)932-1950 or Wyeth-Ayerst, (800)358-7443. Lo

tBecause of their decreased potential for causing febrile reactions, only split-virus vaccines should lpe used ° _PhyS|C|ans, _nurseS' and Ot_her per-
for children. They may be labeled as “split,” “subvirion,” or “purified-surface-antigen” vaccine. Immurjoge-SOnnel in both hospital and outpatient-care
nicity and side effects of split- and whole-virus vaccines are similar among adults when vaccines arg settings

administered at the recommended dosage. . Emp|0yees of nursing homes and
§F0r adults and chlldren, th_e recomme_nded site of vaccination is the deltoid muscle. The preferred dite f?fhronic-care facilities who have contact with

infants and young children is the anteriolateral aspect of the thigh. . .
ITwo doses administered at least 1 month apart are recommended for children aged <9 years who pre patients or residents

03]
=

receiving influenza vaccine for the first time. ° Providers of home care to persons
*|ntramuscular. at high risk (e.g., visiting nurses and volun-
teer workers)

of chronic metabolic diseases (including diawho were 1-6 months postpartum. Women e Household members (including
betes mellitus), renal dysfunction, hemogloin their third trimester of pregnancy werechildren) of persons in high-risk groups.
binopathies, or immunosuppression (includhospitalized at a rate comparable to that of . .
ing immunosuppression caused by medicasonpregnant women who have high-riskvaccination of Other Groups
tions) medical conditions for whom influenza vac-

i Children and teenagers (aged &ine has traditionally been recommendedpersons Infected with Human
months—lB_ years) who are receiving longUsing data from this study, it was es.t'm"_"teqmmunodeficiency Virus
term aspirin therapy and therefore might béhat an average of 1 to 2 hospitalizations
at risk for developing Reye syndrome afteamong pregnant women could be prevented Limited information exists regarding the
influenza for every 1,000 pregnant women immunizedfrequency and severity of influenza illness

J Women who will be in the second  On the basis of these and other data th&mong human immunodeficiency virus
or third trimester of pregnancy during thesuggest that influenza infection may caus€HIV)-infected persons, but reports suggest
influenza season. increased morbidity in women during thethat symptoms might be prolonged and the

Influenza-associated excess mortalitysecond and third trimesters of pregnancy, théisk for complications increased for some
among pregnant women has not been docikdvisory Committee on Immunization Prac- HIV-infected persons. Influenza vaccine has
mented except during the pandemics of 1918ices (ACIP) recommends that women whaoroduced protective antibody titers against
19 and 1957-58. However, because deatwill be beyond the first trimester of pregnancyinfluenza in vaccinated HIV-infected persons
certificate data often do not indicate whethe(14 weeks' gestation) during the influenzawho have minimal AIDS-related symptoms
a woman was pregnant at the time of deatlseason be vaccinated. Pregnant women wtand high CD4+ T-lymphocyte cell counts. In
studies conducted during interpandemic pehave medical conditions that increase theipatients who have advanced HIV disease and
riods may underestimate the impact of influ+isk for complications from influenza should low CD4+ T-lymphocyte cell counts, how-
enza in this population. Case reports and limbe vaccinated before the influenza seasomyver, influenza vaccine may not induce pro-
ited studies suggest that pregnancy may inegardless of the stage of pregnancy. Studidsctive antibody titers; a second dose of vac-
crease the risk for serious medical complicaef influenza immunization of more than 2,000cine does not improve the immune response
tions of influenza as a result of increases ipregnant women have demonstrated no ader these persons.
heart rate, stroke volume and oxygen corverse fetal effects associated with influenza Recent studies have examined the effect
sumption, decreases in lung capacity, andaccine; however, more data are neededfinfluenza vaccination on replication of HIV
changes in immunologic function. A recentBecause influenza vaccine is not a live virugype 1 (HIV-1). Although some studies have
study of the impact of influenza during 17vaccine and major systemic reactions to it ardemonstrated a transient (i.e., 2- to 4-week)
interpandemic influenza seasons documentadre, many experts consider influenza vaccincrease in replication of HIV-l in the plasma
that the relative risk of hospitalization for se-nation safe during any stage of pregnancyor peripheral blood mononuclear cells of
lected cardiorespiratory conditions amongHowever, because spontaneous abortion KIV-infected persons after vaccine adminis-
pregnant women increased from 1.4 duringommon in the first trimester and unnecestration, other studies using similar laboratory
weeks 14-20 of gestation to 4.7 during weeksary exposures have traditionally beertechniques have not indicated any substan-
37-42 compared with rates among womemvoided during this time, some experts pretial increase in replication. Deterioration of
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CD4+ T-lymphocyte cell counts and progres-anaphylactic hypersensitivity to eggs or tooped hives, have had swelling of the lips or
sion of clinical HIV disease have not beenother components of the influenza vaccingongue, or have experienced acute respiratory
demonstrated among HIV-infected personsvithout first consulting a physician (see Siddistress or collapse after eating eggs should
who receive vaccine. Because influenza cakffects and Adverse Reactions). Use of amonsult a physician for appropriate evalua-
result in serious illness and complications andntiviral agent (i.e., amantadine ortion to help determine if vaccine should be
because influenza vaccination may result imimantadine) is an option for prevention ofadministered. Persons who have documented
protective antibody titers, vaccination will influenza A in such persons. However, perimmunoglobulin E (IgE)-mediated hypersen-
benefit many HIV-infected patients. sons who have a history of anaphylactic hysitivity to eggs, including those who have had
. persensitivity to vaccine components but whaccupational asthma or other allergic re-
Breastfeeding Mothers are also at high risk for complications of in-sponses due to exposure to egg protein, might
Influenza vaccine does not affect the safetfluenza can benefit from vaccine after approalso be at increased risk for reactions from
of breastfeeding for mothers or infants priate allergy evaluation and desensitizationinfluenza vaccine, and similar consultation
Breastfeeding does not adversely affect imSpecific information about vaccine compn-
mune response and is not a contraindicatiofents can be found in package inserts for «

for vaccination. manufacturer.

. . Adults with acute febrile illness usual
Persons Traveling to Foreign should not be vaccinated until their symptc
Countries have abated. However, minor illnesses \

or without fever should not contraindicate

se of influenza vaccine, particularly amc
hildren with mild upper respiratory tract i
ection or allergic rhinitis.

The risk for exposure to influenza during
travel to foreign countries varies, dependin
on season and destination. In the tropics, i
fluenza can occur throughout the year; in th
Southern Hemisphere, most activity occursgijde Effects and Adverse
from April through September. Because of .
the short incubation period for influenza, ex-R':':‘aCt'c’ns

plt?s_ur(el tﬁ the V'rﬁs dt;mr!g travr?: can reTuIt N Because influenza vaccine contains ¢
¢ 'r?.'cr?. Hiness that egins while tra\_/el 'Sg' noninfectious viruses, it cannot cause in
which 1S an ||r|10(?nven|ence or potentla dap- nza. Respiratory disease after vaccine
ger, especially for persons at increased ris presents coincidental illness unrelate

for complicgtions. Persons preparing to traVeilnfluenza vaccination. The most frequent <
to the tropics at any time of year or to the

S ) X effect of vaccination is soreness at the va
outhern Hemlspherg from'ApnI through nation site that lasts up to 2 days. These |
S_eptgmbgr Sh.OUId review their |nfluen;a VaCreaactions generally are mild and rarely in
cination h|stor|es. If th_ey were notvaccinateg, .\ ith the ability to conduct usual da
the previous fall or winter, they should con-

M S activities. In addition, two types of systen
sider influenza vaccination before travel. Per'reactions have occurred:

2?12;?; Igg-;Etgg;ﬂiﬁg%iﬁfﬁgﬁf I\?&llly_ *  Fever, malaise, myalgia, and othefshould be considered. The protocol for influ-
X 9 ; . . %ystemic symptoms can occur following vacenza vaccination developed by Murphy and
cine. Persons at high risk who received th

- : : ination and most often affect persons wh@&trunk may be considered for patients who
previous season's vaccine before travep, o aq ng exposure to the influenza virugave egg a)I;ergies and medical c%nditions that
shoulld be revaccinated in the fall or WINteTantigens in the vaccine (e.g., young childrenglace them at increased risk for influenza-as-
with the current vaccine. These reactions begin 6-12 hours after vagociated complications.

General Population cination and can persist for 1 or 2 days. Re- Hypersensitivity reactions to any vaccine
- o , cent placebo-controlled trials suggest that igomponent can occur. Although exposure to
Physicians should administer influenzagygerly persons and healthy young adultsyaccines containing thimerosal can lead to
vaccine to any person who wishes to reducgpjit.virus influenza vaccine is not associateghduction of hypersensitivity, most patients
the likelihood of becoming ill with influenza. yth higher rates of systemic symptoms (e.gdo not develop reactions to thimerosal when
Persons who provide essential communityeyer, malaise, myalgia, and headache) whesdministered as a component of vaccines,
services should be considered for vaccinatiogompared with placebo injections. even when patch or intradermal tests for
to minimize disruption of essential activities " jmmediate, presumably allergic, re-thimerosal indicate hypersensitivity. When
during influenza outbreaks. Students or othefctions (e.g., hives, angioedema, allergigeported, hypersensitivity to thimerosal usu-
persons in institutional settings (€.9., thoSgsthma, and systemic anaphylaxis) rarelglly has consisted of local, delayed-type hy-
who reside in dormitories) should be encourgccyr after influenza vaccination. These repersensitivity reactions.
aged to receive vaccine to minimize the disactions probably result from hypersensitiv-  Unlike the 1976 swine influenza vaccine,
ruption of routine activities during epidem-j 15 some vaccine component; most reacsubsequent vaccines prepared from other vi-
ICS. tions Iilfehly arﬁ caused byﬂresidual €gg prorus strains have not been clearly associated
tein. Although current influenza vaccineswith an increased frequency of Guillain-Barré
Persqns Who Should Not Be contain only a small quantity of egg protein.syndrome (GBS). ngeve)r/, obtaining a pre-
Vaccinated this protein can induce immediate hypersergise estimate of a small increase in risk is dif-
Inactivated influenza vaccine should not VY reactions among persons who haveéicult for a rare condition such as GBS, which

- severe egg allergy. Persons who have dev inci
be administered to persons known to hava ag ay @tas an annual background incidence of only
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one to two cases per 100,000 adult populanfluenza vaccines concurrently. Both vac+eview), and efforts to remove administrative
tion. During five of six seasons studied since&ines can be administered at the same time ahd financial barriers that prevent persons
1976, the point estimates of the relative riskdifferent sites without increasing side effectsfrom receiving the vaccine. Persons for whom
of GBS after influenza vaccination wereHowever, influenza vaccine is administerednfluenza vaccine is recommended can be
slightly elevated; however, in none of theseach year, whereas pneumococcal vaccineigentified and vaccinated in the settings de-
studies was the overall elevation in relativenot. Children at high risk for influenza-relatedscribed in the following paragraphs.

risk statistically significant. In the two most complications can receive influenza vaccine . - - ,
recently studied seasons, the combined nurat the same time they receive other routinQ uf[patlent Clinics and Physicians

ber of GBS cases peaked 2 weeks after vaeaccinations, including pertussis vaccingOffices

cination. Data from all of these studies sug{DTaP or DTP). Because influenza vaccine  siaff in physicians’ offices, clinics, health-
gestthatifan increased relative risk does existan cause fever when administered to youngyaintenance organizations, and employee
it is lower for persons ageeb5 years than children, DTaP (which is less frequently asealth clinics should be instructed to identify
for those 18-64 years of age. The slight insociated with fever and other adverse eventghq |abel the medical records of patients who

crease in the point estimates of the relatives preferable. should receive vaccine. Vaccine should be
the second week after vaccination may be théIMing of Influenza and throughogut the inflgenzagseasorﬁ). The of-
result of vaccination but also could be due td&/accination Activities fer of vaccine and its receipt or refusal should
other factors (e.g., confounding or diagnos- be documented in the medical record. Patients

tic bias) rather than a true vaccine-related risk. Beginning each September (when vaccing, i risk groups who do not have regu-
_Among persons who received the swindor the upcoming influenza season becomeg,y ‘scheduled visits during the fall should
influenza vaccine in 1976, the rate of GBSvailable) persons at high risk who are seegq yominded by mail or telephone of the need
that exceeded the background rate waty health-care providers for routine care ok, 4ccine. I possible, arrangements should
slightly less than one case per 100,000 vacohs aresult of hospitalization should be offereghe, 14 4e 1o provide vaccine with minimal
nations. Even if GBS were a true side effecfluenza vaccine. Opportunities to vaccinatg, aiting time and at the lowest possible cost.
in subsequent years, the estimated risk fg#ersons at high risk for complications of in-
GBS was much lower than 1:100,000 andluenza should not be missed. Facilities Providing Episodic or
substantially less than that for severe influ- The optimal time for organized vaccina- Acute Care
enza, which could be prevented by vaccingion campaigns for persons in high-risk . . .
tion, especially for persons agesi5 years groups is usually the period from October Health-care providers in these settings
and those who have medical indications fothrough mid-November. In the United States{€-9-» émergency rooms and walk-in clinics)
influenza vaccination. influenza activity generally peaks betweershould be fgmlhar with influenza vaccine rec-
Whereas the incidence of GBS in the genlate December and early March. High level mmendations. They should offer vaccine to
eral population is very low, persons with aof influenza activity infrequently occur in the PErSONS in high-risk groups or should pro-

history of GBS have a substantially greategontiguous 48 states before December. Ad¢ide written information on why, where, and

likelihood of subsequently developing GBSMinistering vaccine too far in advance of thd'0W t0 obtain the vaccine. Written informa-

than persons without such a history. Thugnfluenza season should be avoided in facili'o" should be available in language(s) ap-

the likelihood of coincidentally developing ties such as nursing homes, because antibojoPriate for the population served by the
GBS after influenza vaccination is expectedevels might begin to decline within a few facility.

to be greater among persons with a history dhonths of vaccination. Vaccination programs\yrsing Homes and Other

GBS than among persons with no history ofan be undertaken as soon as current VaCCi??esidential Long-Term-Care

this syndrome. Whether influenza vaccinais available if regional influenza activity is
tion might be causally associated with thigxpected to begin earlier than December.
risk for recurrence is not known. Although  Children aged <9 years who have notbeen Vaccination should be routinely provided
avoiding a subsequent influenza vaccinationaccinated previously should receive twoto all residents of chronic-care facilities with
in persons known to have developed GB&loses of vaccine at least 1 month apart tghe concurrence of attending physicians rather
within 6 weeks of a previous influenza vac-maximize the likelihood of a satisfactory an-than by obtaining individual vaccination or-
cination seems prudent, for most persons withoody response to all three vaccine antigengiers for each patient. Consent for vaccina-
a history of GBS who are at high risk for se-The second dose should be administered bgon should be obtained from the resident or
vere complications from influenza the estabfore December, if possible. Vaccine shoulda family member at the time of admission to
lished benefits of influenza vaccination jus-be offered to both children and adults up tahe facility, and all residents should be vacci-

Facilities

tify yearly vaccination. and even after influenza virus activity is docunated at one time, immediately preceding the
. . . mented in a community. influenza season. Residents admitted during
Simultaneous Administration . . the winter months after completion of the
of Other Vaccines, |nC|uding Strategles for Implementlng vaccination program should be vaccinated
Childhood Vaccines Influenza Vaccine when they are admitted.
Recommendations Acute-Care Hospitals

The target groups for influenza and pneu-
mococcal vaccination overlap considerably. Successful vaccination programs have All persons aged65 years and younger
For persons at high risk who have not previcombined education for health-care workerspersons (including children) with high-risk
ously been vaccinated with pneumococcapublicity and education targeted toward po-conditions who are hospitalized at any time
vaccine, health-care providers should strongliential recipients, a plan for identifying per-from September through March should be
consider administering pneumococcal angons at high risk (usually by medical- recorcbffered and strongly encouraged to receive
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influenza vaccine before they are dischargedinits [including newborn intensive-care Recommendations for the Use
Household members and others with whonunits], staff of medical/surgical units, and .
they will have contact should receive writtenemployees of nursing homes and chronic-cat%f_ Amanta_‘dme and
information about why and where to obtainfacilities). Using a mobile cart to take vac-Rimantadine
influenza vaccine. cine to hospital wards or other work sites and

making vaccine available during night andyse as Prophylaxis

Outpgtignt Facilities Prpviding _ weekend work shifts can enhance compli- o _
Contlnl,“ng Care to Patients at H|gh ance, as can a fo”ow_up Campaign early in ChemoprophylaXIS is not a substitute for

Risk the course of a community outbreak. vaccination. Recommendations for chemo-
prophylaxis are provided primarily to help
health-care providers make decisions regard-
ing persons who are at greatest risk for se-
vere illness and complications if infected with
o . ey The two antiviral agents with specific ac-influenza A virus.

clinics, and outpatient rehabilitation pro-g . aqainst influenza A viruses are aman- When amantadine or rimantadine is ad-
grams) during the winter months after the, ;o hydrochloride and rimantadine hydroministered as prophylaxis, factors such as
earlier vaccination program has been conepqrie These chemically related drugs incost, compliance, and potential side effects
ductgd .ShOU|d be vaccinated at the time erfere with the replication cycle of type A should be considered when determining the
admission. Household members should rey, o1 v ne B) influenza viruses. When adperiod of prophylaxis. To be maximally ef-
ceive written information regarding the .”e‘.e‘{ginistered prophylactically to healthy adultsfective as prophylaxis, the drug must be taken
for vaccination and the places to obtain ing " . ren before and throughout the epieach day for the duration of influenza activ-
fluenza vaccine. demic period, both drugs are approximateljty in the community. However, to be most

All patients should be offered VaCCineAntiViral Agents for
before the beginning of the influenza season.
Patients admitted to such programs (e.qg., hrelnﬂuenza A
modialysis centers, hospital specialty-care

Visiting Nurses and Others 70%-90% effective in preventing illnesscost effective, amantadine or rimantadine
Providing Home Care to Persons at caused by naturally occurring strains of typerophylaxis should be taken only during the
High Risk Ainfluenza viruses. Because antiviral agentgeriod of peak influenza activity in a com-

taken prophylactically can prevent illness bumunity.
Nursing-care plans should identify pa-not subclinical infection, some persons wh . . .
tients in high-risk groups, and vaccine shouldake these drugs can still develop immun fetrson?I at High RISk. \/accmated
be provided in the home if necessaryresponses that will protect them when thegter Influenza A Activity Has
Caregivers and other persons in the housare exposed to antigenically related viruse®€gun

hold (including children) should be referredin later years. Persons at high risk still can be vaccinated

for vaccination. In otherwise healthy adults, amantadingysar an outbreak of influenza A has begun in
- . . and rimantadine can reduce the severity and ., munitv. However. the development of
Eacnltles : roéglg gYSerV|ces 0 duration of signs and symptoms of influenza, i, o gjes itrz/édults afte’rvaccinatior? can take
€ersons Age ears A illness when administered within 48 hours,¢ long as 2 weeks, during which time chemo-

In these facilities (e.g., retirement commu-Of illnéss onset. Studies evaluating the effiy o ohyiaxis should be considered. Children
nities and recreation centers), all unvaccinate82cy Of treatment for children with either,, g receive influenza vaccine for the first
residents/attendees should be offered vaccifénantadine or rimantadine are limited e can require as long as 6 weeks of pro-
on site before the influenza season. Educa:mantadine was approved for treatment andy, iaxis (i.e., prophylaxis for 2 weeks after
tion/publicity programs also should be pro-Prophylaxis of all influenza type A virus in- e second dose of vaccine has been received).
vided: these programs should emphasize tHgctions in 1976. Although few placebo-con-amantadine and rimantadine do not interfere

need for influenza vaccine and provide spelfolled studies were conducted to determing;i, the antibody response to the vaccine.
cific information concerning how, where, andthe efficacy of amantadine treatment among

when to obtain it. children before approval, amantadine is inPersons Providing Care to Those at
o o dicated for treatment and prophylaxis ofHigh Risk
Clinics and Others Providing adults and children aged=1 vyear. .
Health Care for Travelers Rimantadine was approved in 1993 for treat- 1 © reduce the spread of virus to persons

o . __ment and prophylaxis in adults but was ap@t Nigh risk, chemoprophylaxis may be con-
Indications for influenza vaccination roved only for prophylaxis in children. Fur- sidered during community outbreaks for a)

sﬂou:g k?e rf?we\(/jve_;j before_trtavel. V$ccm| her studies might provide the data needed {gvaccinated persons who have frequent con-
S O;J . eo erg N ?ppropna e (see Trave support future approval of imantadine tregtiact with persons at high risk (e.g., household
ers to Foreign Countries). ment in this age group. members, visiting nurses, and volunteer

Health-Care Workers As with all drugs, amantadine andworkers) and b) unvaccinated employees of

. . rimantadine can cause adverse reactions h?spr']ta's’ clinics, am:] chromc—cgre faC|!|t|es.d
Administrators of all health-care facilities gome persons. Such adverse reactions rarégﬁrt 0se persons who cannot be vaccinated,

should arrange for influenza vaccine to beyg severe; however, for some categories emoprophylaxis during the period of peak

offered to all personnel before the influenz atients, severe adverse reactions are mdryfluenza activity may be considered. For

season. Personnel should be provided Wi?[%kdy to oceur. Amantadine has been associ0S€ persons who receive vaccine at a time
appropriate educational materials andyeq with a higher incidence of adverse cenVhen influenza A is present in the commu-
strongly encouraged to receive vaccine. Pak5| nervous system (CNS) reactions thaity; chemoprophylaxis can be administered
ticular emphasis should be placed on vacclimantadine (see Considerations for SelecfO 2 weeks after vaccination. Prophylaxis
nation of persons who care for members Oifng Amantadine or Rimantadine for Chemo-Should be considered for all employees, re-

high-risk groups (e.g., staff of intensive-careprophykjlxiS or Treatment). gardless of their vaccination status, if the out-
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break is caused by a variant strain of infl
enza A that might not be controlled by th
vaccine.

dents. This planning should include
preapproved medication orders or plans to
obtain physicians’ orders on short notice.
When amantadine or rimantadine is used for
outbreak control, the drug should be admin-
istered to all residents of the institution, re-
gardless of whether they received influenza
vaccine the previous fall. The drug should be
continued for at least 2 weeks or until approxi-
mately 1 week after the end of the outbreak.
The dose for each resident should be deter-
mined after consulting the dosage recommen-
dations and precautions (see Considerations
for Selecting Amantadine or Rimantadine for
Chemoprophylaxis or Treatment) and the

Persons Who Have Immune
Deficiency

Chemoprophylaxis might be indicated fo
persons at high risk who are expected to he%
an inadequate antibody response to influer
vaccine. This category includes persons w
have HIV infection, especially those whi
have advanced HIV disease. No data ¢
available concerning possible interactior

with other drugs used in the management -

patients who have HIV infection. Such pe

tients should be monitored closely if amar’ _ _ ~manufacturer's package insert. To reduce the
tadine or rimantadine chemoprophylaxis is 1Nhe screening of naturally occurring epi-spread of virus and to minimize disruption of
administered. demic strains of influenza type A has rarelypatient care, chemoprophylaxis also can be
detected amantadine- and rimantadine-resigffered to unvaccinated staff who provide
Persons for Whom Influenza tant viruses. Resistant viruses have most freare to persons at high risk. Prophylaxis
Vaccine Is Contraindicated quently been isolated from persons taking onshould be considered for all employees, re-

Chemoprophylaxis throughout the influ- of these drugs as therapy for influenz_a A ingardlegs of their vaccinatiqn statu;, if thg out-
X : _fection. Resistant viruses have been isolateloreak is caused by a variant strain of influ-
enza season or dunng peak infiuenza actig persons who live at home or in an insti-enza A that is not controlled by the vaccine.
|t_y might be appropriate for.persons at hlgqution where other residents are taking or have Chemoprophylaxis also may be consid-
fisk v_vho should not be v_acc_:mated_. Influenzq‘ecently taken amantadine or rimantadine asred for controlling influenza A outbreaks in
vaccine may be contramdlcgted In person erapy. Persons who have influenza-like ill-other closed or semi-closed settings (e.g.,
yvho have severe anaphylactic hypersensnnﬁess should avoid contact with uninfecteddormitories or other settings where persons
ity to egg protein or other vaccine Compo'persons as much as possible, regardless Ibfe in close proximity). To reduce the spread
nents. whether they are being treated with amantasf infection and the chances of prophylaxis
Other Persons dine or rimantadine. Persons who have infailure resulting from transmission of drug-
) ) ] fluenza type A infection and who are treatedesistant virus, measures should be taken to
Amantadine or rimantadine also can b&yith ejther drug can shed amantadine- oreduce contact as much as possible betweer
administered prophylactically to anyone WhQijmantadine-sensitive viruses early in thepersons on chemoprophylaxis and those tak-
wishes to avoid influenza A illness. Thecqyrse of treatment, but can later shed drugag drug for treatment.

health-care provider and patient should makgssistant viruses, especially after 5-7 days of. _ _ ,
this decision on an individual basis. therapy. Such persons can benefit fronfoonsiderations for Selecting

Use of Antivirals as Therapy therapy even when resistant viruses emerg@dmantadine or Rimantadine

however, they also can transmit infection t ;
Amantadine and rimantadine can reducether persons with whom they come in Con?for Chemoprophylaxis or

the severity and shorten the duration of intact. Because of possible induction of aman] reatment
fluenza A illness among healthy adults whenadine or rimantadine resistance, treatment of
administered within 48 hours of illness on-persons who have influenza-like illnessside Effects/Toxicity
set. Whether antiviral therapy will preventshould be discontinued as soon as clinically _ T
complications of influenza type A amongwarranted, generally after 3-5 days of treat- Despite the similarities between the two
persons at high risk is unknown. Insufficientment or within 24-48 hours after the disap-drugs, amantadine and rimantadine differ in
data exist to determine the efficacy ofpearance of signs and symptoms. Laborator?€ir pharmacokinetic properties. More than
rimantadine treatment in children. Thus,isolation of influenza viruses obtained from90% of amantadine is excreted unchanged,
rimantadine is currently approved only forpersons who are receiving amantadine owhereas approximately 75% of rimantadine
prophylaxis in children, but itis not approvedrimantadine should be reported to CDCS Metabolized by the liver. However, both
for treatment in this age group. through state health departments, and the isgfugs and their metabolites are excreted by
Amantadine- and rimantadine-resistantates should be sent to CDC for antiviral senthe kidneys.
influenza A viruses can emerge when eithesitivity testing. The pharmacokinetic differences between
of these drugs is administered for treatment; ) o amantadine and rimantadine might explain
amantadine-resistant strains are cross-resi@utoreak Control in Institutions differences in side effects. Although both
tant to rimantadine and vice versa. Both the \when confirmed or suspected outbreak&§TUgs can cause CNS and gastrointestinal side
frequency with which resistant virusesofinfluenza A occur in institutions that house€TeCts When administered to young, healthy
emerge and the extent of their transmissiopersons at high risk, chemoprophylaxi2dults at equivalent dosages of 200 mg/day,
are unknown, but data indicate that amantashould be started as early as possible to rd1€ incidence of CNS side effects (e.g., ner-
dine- and rimantadine-resistant viruses are n@ce the spread of the virus. Contingency®USness, anxiety, difficulty concentrating,
more virulent or transmissible than amantapianning is needed to ensure rapid adminis2"d lightheadedness) is higher among per-
dine- and rimantadine-sensitive viruses.  tration of amantadine or rimantadine to resiS°ns taking amantadine compared with those
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taking rimantadine. In a 6-week study of pro-of amantadine among these persons reducPgrsons Who Have Impaired Renal
phylaxis in healthy adults, approximately 6%the incidence and severity of such side efgynction

of participants taking rimantadine at a dosdects, and recommendations for reduced dos-

of 200 mg/day experienced at least one CN8ges for these groups of patients have be%n antadine

symptom, compared with approximately 14%made. Because rimantadine has been mar- . )

of those taking the same dose of amantadirieted for a shorter period of time than aman- _Amantadine is excreted unchanged in the
and 4% of those taking placebo. The incitadine, its safety in certain patient population&in€ by glomerular filtration and tubular se-
dence of gastrointestinal side effects (e.g(e.g., chronically ill and elderly persons) ha€Tetion. Thus, renal clearance of amantadine
nausea and anorexia) is approximately 3%een evaluated less frequently. Clinical trialdS réduced substantially in persons with renal
among persons taking either drug, comparedf rimantadine have more commonly in-nsufficiency. A reduction in dosage is rec-
with 1%-2% among persons receiving thevolved young, healthy persons. ommended for patients with creatinine clear-
placebo. Side effects associated with both Providers should review the package in2Nc€ <50 mL/min/1.73m Guidelines for
drugs are usually mild and cease soon afteert before using amantadine or rimantadin@Mantadine dosage based on creatinine clear-
discontinuing the drug. Side effects can difor any patient. The patient's age, weight, an@"c€ are found in the packet insert. However,
minish or disappear after the first week defenal function; the presence of other medical€cause recommended dosages based on
spite continued drug ingestion. However, seeonditions; the indications for use of amanCreatinine clearance might provide only an
rious side effects have been observed (e.gadine or rimantadine (i.e., prophylaxis orPProximation of the optimal dose for a given
marked behavioral changes, delirium, hallutherapy); and the potential for interaction withP2tient, such persons should be observed care-
cinations, agitation, and seizures). These morgther medications must be considered, ani!ly SO that adverse reactions can be recog-
severe side effects have been associated wilhe dosage and duration of treatment must B#2€d Promptly and either the dose can be
high plasma drug concentrations and havadjusted appropriately. Modifications in dos-Urther reduced or the drug can be discontin-
been observed most often among persorege might be required for persons who havi€d: if necessary. Hemodialysis contributes
who have renal insufficiency, seizure disorimpaired renal or hepatic function, the eld-Minimally to drug clearance.

ders, or certain psychiatric disorders anerly, children, and persons with a history ofgjmantadine

among elderly persons who have been talseizures (Table 2). The following are guide- The safetvy and pharmacokinetics of
ing amantadine as prophylaxis at a dose dines for the use of amantadine andrimantadine a?\/mn gtients with renal insuf-
200 mg/day. Clinical observations and studfimantadine in certain patient populations. fici h b gp luated onlv aft
ies have indicated that lowering the dosage iciency have been evaluated only after

Table 2. Recommended dosage for amantadine and rimantadine treatment and prophylaxis

Age (yrs)
Antiviral agent 1-9 10-13 14-64 265
Amantadine*
Treatment 5 mg/kg/day up to | 100 mg twice daily§ | 100 mg twice daily <100 mg/day
150 mgt in two
divided doses
Prophylaxis 5 mg/kg/day up to | 100 mg twice daily§ 100 mg twice daily <100 mg/day
150 mgt in two
divided doses
Rimantadinef
Treatment NA NA 100 mg twice daily] 100 or 200** mg/dgy
Prophylaxis 5 mg/kg/day up to | 100 mg twice daily§ 100 mg twice daily 100 or 200** mg/day
150 mgt in two
divided doses

*Amantadine manufacturers include: Dupont Pharma (Symmetrel® - syrup); Solvay Pharmaceuticals (Symedpgeile); Chase Pharmaceuticals and Invamégd
(Amantadine HCL - capsule); and Copley Pharmaceuticals, Barre National, and Mikart (Amantadine HCL - syrup). Rimantadine is manufactured by Forgst

with creatinine clearances50 mL/min/1.73/

15 mg/kg of amantadine or rimantadine syrup = 1 tsp/22 Ibs.

§Children aged>10 years who weigh <40 kg should be administered amantadine or rimantadine at a dose of 5 mg/kg/day.
1A reduction in dose to 100 mg/day of rimantadine is recommended for persons who have severe hepatic dysfunction or those with creatingEOalebfiauncel

drug discontinued, if necessary.

aged=65 years if they experience possible side effects when taking 200 mg/day.
NA = Not applicable.
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Laboratories (Flumandine® - tablet and syrup). The drug package insert should be consulted for dosage recommendations for administering amantading to persons

Other persons with less severe hepatic or renal dysfunction taking >100 mg/day of rimantadine should be observed closely, and the dosage should be réduced or the

**Elderly nursing-home residents should be administered only 100 mg/day of rimantadine. A reduction in dose to 100 mg/day should be considered for gl persons



single-dose administration. Further studies areons, a reduction in dosage to 100 mg/da¥-9 years is 4.4-8.8 mg/kg/day, not to exceed
needed to determine the multiple-dose phashould be considered for all persons agf#sl 150 mg/day. Although further studies to de-
macokinetics and the most appropriate dogrears if they experience signs and symptomtermine the optimal dosage for children are
ages for these patients. that might represent side effects when takingeeded, physicians should consider prescrib-
In a single-dose study of patients witha dosage of 200 mg/day. ing only 5 mg/kg/day (not to exceed 150 mg/
anuric renal failure, the apparent clearanc day) to reduce the risk for toxicity. The ap-
of rimantadine was approximately 40% proved dosage for children agetD years is
lower, and the elimination half-life was ap- ) 200 mg/day; however, for children weighing
proximately 1.6-fold greater than that in/Amantadine <40 kg, prescribing 5 mg/kg/day, regardless
healthy controls of the same age. Hemodi- No increase in adverse reactions to amaref age, is advisable.
alysis did not contribute to drug clearance. Itadine has been observed among persons whg _
studies among persons with less severe rertave liver disease. Rare instances of reveré’-’mamadme
disease, drug clearance was also reduced, @bt elevation of liver enzymes have been The use of rimantadine in children aged
plasma concentrations were higher compareeported in patients receiving amantadine<l year has not been adequately evaluated
with control patients without renal diseasealthough a specific relationship between thén children aged 1-9 years, rimantadine
who were the same weight, age, and sex. drug and such changes has not been esté#ould be administered in one or two divided

E’ersons Who Have Liver Disease

A reduction in dosage to 100 mg/day islished. doses at a dosage of 5 mg/kg/day, not to ex-
recommended for persons with creatinine_ _ ceed 150 mg/day. The approved dosage for
clearance<10 mL/min. Because of the po- R/mantadine children age@10 years is 200 mg/day (100

tential for accumulation of rimantadine and The safety and pharmacokinetics ofmg twice a day); however, for children weigh-
its metabolites, patients with any degree ofimantadine only have been evaluated afteng <40 kg, prescribing 5 mg/kg/day, regard-
renal insufficiency, including elderly persons single-dose administration. In a study of periess of age, also is recommended.

should be monitored for adverse effects, angons with chronic liver disease (most withy oo o

either the dosage should be reduced or trg$abilized cirrhosis), no alterations were ob- 9 S

drug should be discontinued, if necessary. served after a single dose. However, in per- ,
sons with severe liver dysfunction, the apAmantadine

Persons Aged65 Years parent clearance of rimantadine was 50% Careful observation is advised when
lower than that reported for persons withouamantadine is administered concurrently with
Amantadine liver disease. A dose reduction to 100 mgdrugs that affect the CNS, especially CNS
Because renal function declines with in-day is recommended for persons with severstimulants. Concomitant administration of
creasing age, the daily dose for persons agéépatic dysfunction. antihistamines or anticholinergic drugs may
>65 years should not exceed 100 mg for Pr%arsons Who Have Seizure increase the incidence of adverse CNS reac-
phylaxis or treatment. For some elderly per- tions.
sons, the dose should be further reduced?
Studies suggest that because of their smaller
average body size, elderly women are morémantadine No clinically significant interactions be-
likely than elderly men to experience side An increased incidence of seizures hasween rimantadine and other drugs have been
effects at a daily dose of 100 mg. been reported in patients with a history ofdentified. For more detailed information con-
seizure disorders who have received amarterning potential drug interactions for either
tadine. Patients with seizure disorders shouldrug, the package insert should be consulted.

The incidence and severity of CNS sidebe observed closely for possible increased ,
effects among elderly persons appear to hseizure activity when taking amantadine. Sources of Information on

substantially lower among those taking -
rimantadine at a dose of 200 mg/day comEimantadine Influenza-Control Programs
pared with elderly persons taking the same In clinical trials, seizures (or seizure-like  Information regarding influenza surveil-
dose of amantadine. However, wheractivity) have been observed in a few perlance is available through the CDC Voice
rimantadine has been administered at a dosens with a history of seizures who were nolnformation System (influenza update), tele-
age of 200 mg/day to chronically ill elderly receiving anticonvulsant medication whilephone (404)332-4551, or through the CDC
persons, they have had a higher incidence tdking rimantadine. The extent to whichInformation Service on the Public Health
CNS and gastrointestinal symptoms thamimantadine might increase the incidence oNetwork electronic bulletin board. From Oc-
healthy, younger persons taking rimantadingeizures among persons with seizure disoteber through May, the information is updated
at the same dosage. After long-term adminders has not been adequately evaluated, bat least every other week. In addition, peri-
istration of rimantadine at a dosage of 20@ause such persons usually have been egdic updates about influenza are published
mg/day, serum rimantadine concentrationsluded from participating in clinical trials of in the weekly MMWR. State and local health
among elderly nursing-home residents haveémantadine. departments should be consulted regarding
been twofold to fourfold greater than those_, . availability of influenza vaccine, access to
reported in younger adults. Children vaccination programs, and information about
The dosage of rimantadine should be re- ] state or local influenza activity.
duced to 100 mg/day for treatment or proAmantadine
phylaxis of elderly nursing-home residents. The use of amantadine in children aged

Although further studies are needed to detek1 year has not been adequately evaluated. Qﬁ%&’
mine the optimal dose for other elderly per-The FDA-approved dosage for children aged
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total Cases Reported, July 1997

Total Cases Reported Statewide,

Regions January through July
Disease State NW N SW C E This Year LastYear 5YrAvg

AIDS 80 5 8 8 29 30 677 681 713
Campylobacteriosis 82 23 19 13 21 6 304 395 375
Giardiasis 26 3 5 7 5 6 230 168 152
Gonorrhea 638 37 74 92 164 271 4613 5567 7154
Hepatitis A 19 4 11 1 2 1 118 89 87
Hepatitis B 14 0 5 2 3 4 77 87 83
Hepatitis NANB 7 1 2 1 1 2 18 8 16
HIV Infection 85 3 5 9 30 38 566 599 697
Influenza 0 0 0 0 0 0 437 371 651
Legionellosis 1 0 0 1 0 0 12 12 8
Lyme Disease 12 5 1 1 4 1 16 19 37
Measles 1 0 1 0 0 0 1 2 4
Meningitis, Aseptic 17 2 6 2 2 5 100 85 123
Meningitis, Bacterial T 6 0 2 1 2 1 51 47 63
Meningococcal Infections 2 0 0 0 0 2 35 35 38
Mumps 1 0 1 0 0 0 7 8 21
Pertussis 7 4 1 0 1 1 32 25 16
Rabies in Animals 45 12 9 10 7 7 349 328 238
Rocky Mountain Spotted Fever 3 1 1 0 0 1 7 15 9
Rubella 0 0 0 0 0 0 1 2 0
Salmonellosis 107 16 25 18 23 25 476 572 518
Shigellosis 29 6 12 5 0 6 287 314 275
Syphilis, Early * 31 0 0 7 8 16 375 540 734
Tuberculosis 20 2 4 3 4 7 194 178 196

Localities Reporting Animal RabieSccomack 1 raccoon; Augusta 3 raccoons; Bedford 1 cat; Chesterfield 1 cat; Culpeper 1 fox; Essex 1 raccoon;

Fairfax 1 fox, 4 raccoons; Fauquier 1 beaver; Frederick 1 raccoon; Greene 1 raccoon; Hanover 1 groundhog; Henrico 1 fox; King and Queen 1 raccoon;
Loudoun 1 cat, 2 raccoons, 1 skunk; Louisa 1 raccoon; Lynchburg 1 raccoon; Montgomery 1 bat, 1 cow; New Kent 1 raccoon; Patrick 1 cat, 1 raccoon;
Pittsylvania 1 fox, 2 raccoons; Prince George 1 raccoon; Rappahannock 1 raccoon; Richmond City 2 raccoons; Rockbridge 1 cat; Smyth 1 raccoon;
Southampton 1 skunk; Spotsylvania 1 raccoon, 1 skunk; Suffolk 2 raccoons; York 1 raccoon.

Occupational llinessedAsbestosis 37; Carpal Tunnel Syndrome 48; Hearing Loss 4; Lead Poisoning 10; Pneumoconiosis 12

*Data for 1997 are provisional.

'Other than meningococcal.

*Includes primary, secondary, and early latent.
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